Amino acid changes in conserved regions of the beta-subunit of Escherichia coli RNA polymerase alter transcription pausing and termination.
Control of transcription at pause and termination sites is common in bacteria. Many transcriptional pause and termination events are thought to occur in response to formation of an RNA hairpin in the nascent transcript. Some mutations in the beta-subunit of Escherichia coli RNA polymerase that confer resistance to the transcription inhibitor rifampicin also alter the response to transcriptional pause and termination signals. Here, we report isolation of termination-altering mutations that do not confer rifampicin resistance and show that such mutations occur predominantly in limited regions of the beta-subunit polypeptide. One region is between amino acid residues 500 and 575, which encompasses the locations of almost all known rifampicin-resistance mutations. Many termination-altering mutations also occur in two other regions: between amino acid residues 740 and 840 and near the carboxyl terminus of the beta-subunit (amino acid residues 1225-1342). Amino acid sequences in these three regions of the beta-subunit are conserved between prokaryotic and eukaryotic beta-subunit homologs. Several mutations that alter transcription termination in vitro affect amino acid residues that are identical in prokaryotic and eukaryotic RNA polymerase beta-subunit homologs, suggesting that they alter an important function common to multisubunit RNA polymerases. We propose that these three regions of the beta-subunit may contact the nascent RNA transcript, the RNA-DNA heteroduplex, or the DNA template in the transcription complex and that mutations in these regions alter transcription pausing and termination by affecting these contacts.